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{37) ABSTRACT

Acrockel-launched line charge apparatus for vbstacle hreach-
ing includes at least two explosive charges connected by
detonuling cord. The detonmying cord pusses through a
flexiole tubicg, ard Is bunched In 2 sinuous arrangement
within the plastic tubing 50 as to store excess detonating
cord. The detenating cord is attached (o the tao ¢nds of the
flexible tubing by cable ties. The explosive charges, the
wuhing aud the detonating cord are enclosed in a fabric sock
formed by overbraiding, the fabric sock buing the strength
member eonnecting the two explosive charges during
deployment. The plastic tubing arrangement is applicable to
storage ol other cords in other syslets ioveiving tethered
deployment of ohjects,

22 Chiims, 2 Drawing Sheets
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1
DETONATING CORD STOWAGE SYSTEM
BACKGROUND OF THE INVENTION

L. Field of the lovention

The present invention relates 1o the aerial deployment of
objects, particulacly the deployment of munitions, and more
particularly to the deployment of line charges for obstacle
breaching.

2. Description of the Related Art

Overcoming military obstacles such a5 wire obstacles and
anti-personne] mines s of great importance during military
operations, Over the years, systems involving explosive
charges have been developed 10 clear minefields. More
recently, rocket-deployed line charges have been developed |
Tor obstacle breaching. In most of these line-charge systems,
explosive charges are connected by a streagth member such
as ropus, and 2 rocket mator at one end of the line charge
drags the line charge aedally onto the obstacle. The explo-
sive charges are then detonated to clear & path through the 23
ohstacle.

Ln

Lxampics o such obstacle breaching systems are seen in
the fullowing U'S. Patens. US, Pat. No. 4,683,797, w
Wittbradt, entitled LINE CHARGE DETONATION
[INTERLOCK ASSEMULY, discloses a mikitary system for 25
clearing a path through a mineficld, including a rocket
bisoched Hexible line and associated explosive blocks,

U5, Pai. No. 823,672, to Cidelman, entitled APPARA-
TUS AND METHOD FOR NEUTRALIZING
MINEFIELDS, describes a rocket launched apparatus
including strands of explusive charge detonated by explo-
sive cord. The strands are rolled and covered by a plastic
Casing.

U5 Pat. Ne. 5,675,104, to Schorret al, entitled AERIAL _
DEFLOYMENT OF AN EXPLOSIVE ARRAY, describes
an apparatus in which an array of charges are coanected Ivy
sirapping and detoration cord.

US. Pat Nao 5,959,233, 10 Gaccla et al, entitled LINE
CHARGE FASTENER AND DETONATING CORD
GUIBE, describes deplovable ammunition for clearing mine
fields in which a detonating coxd extends through bares of
explosive charges. The dewnating cord muy stide through
e hore tor avoid strain failure during launch. A fabric sleeve
vicases T explosive charges and the detonating cord
Fetween the charges.

LS Pal 34607320 w Peterson, eatitled LINL CHARGL
TAPPARATUS, descrihes 2 flae charge
Prvable oo 1owatereratt, The liae chazoes are atach.:!
v detonaetar cord steeaath memoer.

o
il
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i system whweh has already been deploved s 1ne
Aau-Personne” Dnstucle Breacking Systent, APORS M.
Mod Lo which s deseribed i documem hitp
wew s navy il USS Projectsiapobs apabs paper
combnod bz This system includes @ recket mator and {ron)
fure assembly, u dronl backpack wssenmbly covtaining ¢4
flagnentation grepades speced along a 25-m detoaaning
con! amd pylon rope line charze assembls, o rear buckpeck
and rear fuze wssembly containing 48 fragmentation pe-
cades spaced along o 20k detonating cord and avlon ¢

Le cliarze assembly. Here the nvlon ropes are the simencth

lvers.

[y
1Tz deplovabile Lie harzes seaerally use delonating ool
b detenate the dodivideal charees, and an important ceo-
deration r tie desien of deplovaiile Bre charges s e

siress o the detonating eocd dering deplovozent. The tens:
sieraitnducing depiovmeni iy senerally carned byoaseng

2
member cannecting, the explosive charges s that the deto-
nating cord is 0ot stcessed, and stress o the deloratiap cord
can be avoided by praviding exeess (slack) dennating cord
Ly allow for lengthening of the siceagth member during
deplayment.

Recently, an tmprovenent to the APOBS svstem has been
proposed in which the nylon rope streegth member assembly
is replaced with an everbraided fabric sleeve. Rraiding is a
fiber placement technique which results in a whular hraided
fabric with unigue liber archileciure as opprsed 1o other
fabric forming methods such as weaving, la particular, the
process of overbraiding, that is, fsrming the braid around the
objecl to be covered, has particular advantaaes. Among
these advantages are the elimination of bands used 10 clamp
the nylon ropes 10 the explosive charges, betier protection of
the detopating cord trom damage vpon landing, better ten-
stle pertormance of the strength member and, cancamitantly,
better flight characteristivs.

However, during the overbraiding of ¢ {u1e charge of
exposives and detoaating vord, it is dithecll 1o provide
excess detonaung cord between the individual explosive
charges while keeping the proper separstion between the
explosive charges.

Mareover, 1t is desirable (0 muke sure thet the excess
detonating cord lies flat and is neatdy stowed in the braided
sleeve. Eventually, the braided sleeve is folded as the line
charge is packed o the backpack from which the line charge
i3 deployed, and this fulding is best pesfomed if the sleeve
may be folded laily.

Therefore, based on our reading of the ar, we have
decided that what is needed is an improved arzange meat for
providing exsess deronating cord in 2 deplovable device.
Such a svstem by saculd allow for overbra:ding but not
interfere with the providing of slack in the detonating card.

SUMMARY OF THE INVENTION

[Lis therefare an obicet of the preseat invention to provide
an improved obstacle-breaching apzacalus.

Afurther ohicer otthe invention - o provide an improved
: ngoaspenatas having an overhraided fabrc
sock as the sirenath member.

Acvel further object of the nveriion w te aliow For easier
wanuiucture of an anstacle-hreachinz apparaics having an
o ridded Fabre seck

A mill further object of tw mveniion 2w provide
inproved degiovable apparaius koving tethared ehjects.

These il additivnal vojects ol sbe imvenlen a2 achieved
mi e present invertion [1ooae cnfedoer

wopressol
ovable wther

invention is o cardesowage dovice Do dept

s, anc inctudes o cord aonresling tie twa
s, 1he vl passiog through o nbing made of g tlexible
mazerial, The eond 35 buached mo<onsaus Cashica within the
tubir THe cord s rusiened to the
thkirs gear eaeh end of the tuhins e W iuhipy are
st wrie seck which Farmis oo . member eth-

Crune e twn nhiegs

Iiwevn bwe aleje

501 s Do slere exeess ool

sverhraided
el e the tubing
the lensile
w sk, The
slwied to the

L s esnhedimenl, Lhe tabric seck o i

over the cord and wbing, The ooy
~aci bnan the corid e aches trom e
ot of deplovmwent which is bors
e nny e ooasde ol plastic,

Card by Lsteness such as cal e L
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= sie-charpe
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detaating catd passes through a fubing made of a flexible
matenal. The deteaating cord is bunched in sinuows fashion
wilhin the whing su as o store excess cord. The cord is
fastened to the tubing near gach end of the wbing. The cord
and tubing are within a fabric sock which forms a strength
member tethering the two grenades, and the fabric sock may
be overbraided over the gremades, the wbing and the deta-
nating core.

BRIEF DESCRIPTION Ol THE DRAWINGS

A mare complete appreciation of the invention, and may
at the attendant advantages, thereof, will be readily apparent
s the same becomes betier enderstood by reference to the
following detailed description when considered in conjuac-
tion with the accompanying drawings in which like refer-
ctive svinbols Indicate the same or similar components,
wherein:

FIG. 1 dllustrates a transverse cross-section of
crmbodiment af the present mvention,

Oy

FIG. 2 illuseates a transverse crass-section of the embodi-
ment of the invention showa in FIG. T during deploymert of
the tnventian; and

FI. 3 ilfustrates anotber embodiment of e
EIvent i,

present

DLETAILED DESCRIPTION OF THE
INVENTITON

Tuming ooow by the drawings, the basic apparatus of the
vvention is seen in FIG. 10 In FICGL Lthe apparatus s
illestrated as part of a deployable line charge apparatus, In
HIG. 1, the deplovable Lne charge appacmns includes explo-
sive charges 1 and dewamating cord 2 passing through the
explasive chirges for deionating the explosive charges,
Suzrounding explosive charpes 1 is fabric sleeve 5 which
serves as astrength member for conoecting the fine eharges.

Sithin fabric sleeve 3 s lubing 4, aud Jetonaling cord 2
passes through tubing 4. The detonating cord 1s frmly
attached to whing 4 at both eads of tebing 4 by fasteners 3.
The length of detonating cord berween the fasteners 3 is
ereawr than the fungth of wbing 4. That s, there is an excess
leacth af detanating eord inside the tubing. This exoess
length 1 sinueus arrangemaent 10 within the b
Adthough other arrimeecients e excess length
prossiie, for cwmp’c coilin-v ~:in"nus arrangement

SRR 5, whing 3 aaa deteiuting ¢
which [‘.1Ji‘ll.1[L.‘\ p.ln,k:t-g.m-: of the overall dovi
ISR [ Sl RTTEN
Fatric sieeve § mav ke oa different Jorm of

)

ey ane

10

Labric socewe B shoaen [ERE

aurs 3 is pasticalasiy Lmlui w1

Sl scewy, | cur b manu

ceeoereended Tabrig sheewe,

cerment st B PTG 1L Distener 3w cabie
vl boled 15 winch us peretine op
oo one end ol the tubing and winch
Fagainst detosetor card 207
o vind on

‘cmm‘.H Kown o the
Vrer fastener M0
3 s r dennatoz

o
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sleeve 8 stretches and thus tension s placed on the tibing
fram the ensinn of the dewnating cord oo fasteners 3. F1G.
2 [llustrates one possihle maode of release of the Tastener
during deployment, .n whick ene of the fasteners 3 has om
through the vod of whing 4 wheee the fastener was attached,
for example tearing through hole 15 [t is alernatively
possible to atach lasicner 3 loosely cnough sa that the
detonating cord slips theough the fastener.

Thus, fastener 3 ray alternatively be any of a variety of
altachment devices, suctk as o clamp, string, tubber band, or
adhesive. The attackment device may be placed outside or
imside tubing 4, and the holes 15 shawn in F1G. 1 represent
ocly oue embodimert of the invention and arc ool necessary.

Tubing 4 may te any tubing with sufficient tensile
strength to maintain the sinuous shape of the detorating, cord
during processing, packaging and handling. Generally, lub-
ing 4 will be a thin-walled, flexible plastic tubing, A lay-flat
tubing which is already creased may be used, or the tubing
may be round. Flexibility of the tbing, particulacy to allow
liteming, is desirable, as the packaging of the line charge
apparatus may be achieved by flattening and [olding the
fabric sleeve between the explosive charges. Most plastics
are suitable for the plastic wbing, iecluding polvethylene,
pulypropylene, polvesier such as Mylar . polsierafluoro-
ethylene such as Tellon®, polyamide such as nvlon, ete.

The apparitus ol tie present invention has beer iustrated
with respest (o providing excess detonaiing coed, to allow
far slack in the delorating cord between two explosive
charges in a line charge armay. A lioe charge array would
lypically have a larze number of explosive charges con-
nected by detonating cord and a strepgth member such as
overhratded fabric sleeving, The apparatus as shawn in FIG.

could be used hetween each pair explosive charges, or it
cold by used only between oaly those charees where slack
o the delonating cod is needud.

Tor example, 1n ne embodiment of the invention, an
obslacle breaching swstera ineludes o rocket moier and [root
fuze assembly, a Feont buckpack assembly coziaining 60
lragmentation grenades spaced along a 23-m detonatiog
vord and overhraided [abnc sleeve Line charge assembly, 2
rear backpack and roar fuze assembly containing 48 frag-
mentation gresades spuced aleng @ 20-m cf;lormnb card
and fateie sleeve liae eharge assembly. This is & similar
srrangerment b the APOHS ME 7 Mod 1, excepl for the use
of overbraided fabric sleevs as the strength menioer instead
Catvion r-‘]pc'-i i odiment, the arrenzement of
g 4 and 3 ostowing the o coed Iz
wun Lne segLenilal pairs
T each of the
meat, the
. as shown
o 1\|malcl\

R
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attacheil tthe grenades at appropriate pusitions o the cord.
The cxeess detonating cord is bunched within tubing 4 and
Eastened with (asieners 3. The assembly is then fed Lnearly
thraugh 2 brailing mechine until the entire line charge is
properly overbrunded.

The stowage system af the preseat invention may be used
mure generally in any apparatus involving one-time deploy-
ment of a wnsion-sensitive cord-shaped member which must
be protected from tensile shack. For example, in FIG. 3, the
stiwage sysiem is shown without jliusteating the particular
uhjects connecied by Fabiric sleeve 5. Hete, cord 28 could be
a liber-aptic cabie, electrical cable, paeumatic or hydranlic
line, elc., connecting any lwa abjecis (not shown) in a
deployuble system. Phe stowage system of F16G. 3 could thus
be used in any apparatus requiring deployment under tensile
shock such as from rocket or cannoa launeh, towing or fram
parachule deployment. Possible applications involve
deployment of robots, sensors or communication equipment
or other remole cquipment connected 0 2 stress member
wther. For example, one of the objects might be a robot znd
the ather object might be a vontiol statjon Far the robot. The
swowage systent is panticularly useful when the stress mem-
ber is an overbraid acound cord 25, dug to the manufaclering
requirements of overbraiding, as noted above,

li sheuld be readity eadersined that many moditications
ard variatiors of the present [nventivn are possible, and
turther alteruative embodinents will be apparent to those
skilled i the art Such medifications include changes in

dapa, size, ad arrangement of parts aad substitution of
materials. Thizs, it is 10 be understood that modilications can
be nuade o the foregning deseription without departing from
the true scope of the invention,

What s claimed is:

LA cord-stowage device For a deplovable tether between
two objects, said cord stowage deviee comprising:

a whing, located berween the two objects, having two
encts, said tbing heing made of fexible material;

a core connecting the two objects, « portion of said cord
P assing theough said tubing, the length of said portion
ot the eerd being greater than the length of said tubing
and szid purtion of the cord beirg arranged i sinuous
Vsshion within said tebing:

a tiest Fastener attuching the cord w said tubing near one
efsad Lan ends ol the tuling;

asecand Listener attacking the cord Lovsaid wubing near the
secind of said bwa eads of the tehing

1owren mentoer sonueching the two ohjects, said

suek formed over the

i ﬁrnl el seconkd f.’iﬂicﬂl:l'h.

ard-stowage devies of elaun 1, said Fabric sock

B

eeud Fasioners,

o 1 sadd tubing being

caboaies ol S osaid st Fasteper

. 3 8, said cabiz e
g fastenes] aretad 1 portion of the whing and througk o
g rae Peovs af the tubing,

o he coniaslow e device o o

g ety ol Losald eoed being o

a0 chetacie breacklng, com-

6

a ftirst explosive charge;
& second explosive charge separated from said fiest explo-

sive charge,
a duetonating core! canneting said first and second explo-
sive charges, tor detonating the explosive charges:
tubing formed of o Nexible mulerial and baving two
ends, a poction of said detonating cord passing through
said tubing, the length of szid portion of the detonating
cuord being greater thea the length of said (ubing, and
said poction of the detonating cord being arranged in
sinuous fashion within said whing;

a first fastener attaching the detomating cord 1o said tubing
near one of said two ends of the whims,

a sceond fastener attaching the detonating cord to said
tubing near the sccond of said two ends of the tubing;

@ streagth member connecting the two explosive charges,
said strength member being a fabric sock formed over
sald explosive charges, said tubing, said detonating
cord and said st and second faswenars.

10. The Tine-charae apparatus of claim 9, said falric sock
being furmed by overbraiding the explosive charges, the
wbing, the detonating eord wnd the first and sceond lasten-
ers,

11 The line charge apparatus of claim 9, further com-
prisins:

a plurality of additional explosive charges, sajd additional
cxplosive charges being spaced along a portion of said
detonating cord an 2 side of said first explosive charge
away from said second explosive charge, and said
strengihl member being & continuins overbraiding fug-
ther extending over said additional explosive charges
and the detonacing cord between the additional explo-
sive charges.

12. The line charge apparatus of claim 11, further com-

5 prisiog.

wn

o

ta

4 rockel motar atlached to one of said explosive charges,
for acrially deploving the iine charge.
13 “fhe fine charge appararus of claim 12, furiber com-
prisic
the lice charge beina divided o a front and a rear
seciion;
said front section having o wal ol o0 explosive
charges, thers being one of said tubing herweea eack
sequential poir of the first wen and last ten of said 60
explosive chirges of the fronl section: and
sald rear section having a tatal of S8 explusive charges,
there beln: eoe of 5418 tubing between cazh sequen-
tal pair of the Hrest wen and last en said 48
cxplosive cinirges of e redr secting

Dolaim 90 sud flexible

47

v

- l4 The fine charge apparstus «
malerial belny o plistic
135 The line charg: apperates of Jlim 8, <aid whing being
a Lav-tlat sleeve.
16, The lice charg
o being uocable e
17, The e Charge apraratus of clain 16, said cable tie
g Lastened ar sy and through a
beale peniraling s
18 The line chinmae apparatus of ¢
material being polvothyvlene.
1Y The line charge apparaios of
st portien ol the Jenating eorld w
enatn of sail tuking by approximae
20 The lioe charge
Seobweng

tabing wader the L

appagatus ofelam 9, s rst fastener

d a partios o o

cseld flexible

Y, ~uid length of
o Uhan the

o fastener
Sirom the

Solaler Yol
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21. A method of fabricating a line-chacge apparatus for the detonating cord (o the sleeve near each end of the
obstacle breaching, comprsing the steps of: slegve; and then
arranging explosive charges sepuraled from one another 5“‘1““““_“)’ [eeding the strung ‘5“.‘?105“"3 charges through
on a surface; a braiding machine to overbraid the explosive charges,
; . L + sleeve in i a ti
laving out a skeeve of tubing between a pair of the * the .]"e ¢ and the delonating cord i comiuons
: fabric sack.

explosive charges, then . . .
® ‘ = ©! 22, The method of claim 24, said stcp of {astening the

stringing detonating cord bc}wegn the explosive charges detonating cord to the sleeve further comprising:
and.through the sltlaevc of wbiny; . passing a cable tic through holes in the faces of the slecve

atlaching lhc‘ delonat{n_g cord to the explosive charges at ¢ and around a region of the sleeve wrapping, the deto-
predetermined positions on the detonating cord: nating cord.

bunching ax excess of detonating cord within the sleeve
lo form a sinuous arrangement of cord, and fastening £ % & x4




